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DECLARATION UNDER 37 CER. § 1.132 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

I, Nathaniel T. BECKER, do hereby declare: 

1. THAT, I have received a Bachelor of Science Degree in chemical Engineering 
from Stanford University in 1983, and a Master of Science Degree from the University of 
California, Davis in 1984. 

2. THAT, I am an employee of Genencor International, Inc. (hereinafter "Genencor"), 
where I have worked since 1985. I am a biochemical engineer by training and am currently the 
Group Leader for the Delivery Systems group at Genencor. I spent more than eight of my 
seventeen years at Genencor developing separation and purification processes for the production 
of enzymes and proteins at industrial scale. This includes extensive experience developing and 
inventing processes and techniques based on the following technologies: centrifiigation, filtration, 
extraction, chromatography (ion exchange, hydrophobic, affinity), cross-flow membrane filtration, 
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crystallization and precipitation. I have numerous patent applications and several issued patents in 
the areas of protein crystallization and chromatography. Most specifically, I have carried out and 
directed experimental work involving the separation of enzymes and proteins using ion exchange 
chromatography and other forms of chromatography, which requires a knowledge of how to 
prepare, adsorb and elute proteins from ion exchange columns. 

3. THAT, a copy of my Curriculum Vitae is attached hereto as Appendix A. 

4. THAT, I am one of the inventors of the subject matter disclosed and claimed in the 
above-referenced application, and I have reviewed and am familiar with the contents of U.S. 
Patent Application Serial No. 08/468,610 (hereinafter '"610 patent application") including 
currently pending claims 1-5 and 7-23. 

5. THAT, the invention in the '610 patent application relates to complexes of 
chromatographic resins with proteins and peptides. In particular, the chromatographic resins are 
useful for the binding of a target protein or peptide from an aqueous medium. Central to the 
claimed invention is the use of an electrostatically uncharged resin at the pH where the target 
protein or peptide is bound to the resin which has a pH in the range of from 5 to 9. In addition, 
the resin is selected such that it contains an electrostatic charge at the pH where the protein or 
peptide is desorbed from the resin, wherein the desorption occurs by a change in the pH from the 
binding pH. 

6. THAT, I have reviewed and am familiar with the Office Action dated September 
28, 2001. I have also reviewed and am familiar with the Examiner's rejection of the claims 
alleging that such claims are purportedly anticipated by Boardman et al., Nature, 171:208-210 
(1953) (hereinafter "Boardman"). 
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7. THAT, I have reviewed and am familiar with the product literature regarding the 
synthetic cation exchange resin, Amberlite IRC-50, provided by the manufacturer, Rohm and Haas 
Co. (2000) (hereinafter "Rohm and Haas"). A copy of the Rohm and Haas product literature is 
attached hereto as Appendix B. 

8. THAT, I have reviewed and am familiar with the Boardman reference. In relation 
to this reference, the September 28, 2001, Office Action contains the following statement: 

"At a low pH the cation exchange media is uncharged and binds the proteins. As the 
pH is raised, the protein is eluted. Figure 1(a) illustrates the technique with 
cytochrome C on Amberlite IRC-50 [a cross-linked poly(methacrylic acid) with a 
capacity of 10 Meq/g]. At a pH value of 5, cytochrome C is tightly bound to the 
media whose carboxylic groups are said to be wholly uncharged." 

9. THAT, in my opinion the above statement regarding the Amberlite IRC-50 resin is 
inaccurate. By definition, and as is recognized by those skilled in the art, Amberlite IRC-50 is a 
weakly acidic cation exchange resin based on macroreticular methacrylic acid-divinylbenzene 
chemistry. It has a pK value of 6.1, meaning that it is still 50% charged at pH 6.1 The charged 
moiety on the resin is a carboxylic acid group within the methacrylic acid functionality. Given 
that the resin is weakly acidic, it retains a partial charge at pH 5, and becomes fully protonated 
(neutralized) only at a pH of between 2.5 and 4.0, depending on the buffer salts present. This is 
clearly demonstrated in the product literature provided by the manufacturer, Rohm and Haas. 
According to Rohm and Haas, the point of zero net charge is equivalent to the pH at which zero 
millequivalents of base (KOH) have been applied to the resin, which is represented by where the 
titration curves intersect the y-axis (pH) at zero on the x-axis (mEq KOH) (see Figure 3). This 
will vary slightly depending on the buffer salts, but, at most, is pH 4.0 for pure water. Thus, it is 
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my opinion that the Amberlite IRC-50 cation exchange resin in Boardman remains charged at the 
pH where it binds the protein. 

10. THAT, in my opinion those skilled in the art would recognize that no basis is seen 
in the Office Action or in Boardman to conclude that Boardman teaches binding a protein to an 
uncharged resin in the range of pH 5 to 9. Accordingly, the Amberlite IRC-50 cation exchange 
resin of Boardman fails to disclose the claimed invention. Thus, the Boardman reference neither 
anticipates nor renders obvious the claimed invention. 

11. I further declare that all statements made herein of my own knowledge are true and 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 

Date: h signed: 

Nathaniel T. Becker 
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Nathaniel Todd Becker 

1211 Avondale Rd. 
Hillsborough, CA 94010 
Home: (6?0) 342-9991 
Work: (650) 846-5841 
Email: tkbecker@yahoo.com 



EDUCATION 

Brown University, A.B., Philosophy (magna cum laude), 1979 

Stanford University, B.S., Chemical Engineering, 1983 and M.A., Philosophy, 1983 

University of California, Davis, M.S., 1984 



EMPLOYMENT HISTORY 

Genentech, Inc., South San Francisco, Ca. 

1983- 1984 Biochemical engineering intern 

Genencor International, Inc., Palo Alto, Ca. 

1985-1989 Advanced from research associate to scientist in the area of 

enzyme recovery and purfication. These responsibilities included 
technical responsibility for developing and scaling up downstream 
processes based on centrifiigation, filtration, membrane 
separations, chromatography and crystallization 

1989-2001 Advanced from scientist to staff scientist, currently Group Leader 
for the Delivery Systems group. Responsibilities included 
development and commercial deployment of liquid and solid 
formulation technologies, including stabilization, granulation and 
coating, and controlled release technology. This has included 
project leader responsiblities for over ten new products, and 
inventorship on more than a dozen patents and patent applications 
in the area of purification, formulation and granulation of enzymes 

PUBLICATIONS (Selected) 

Becker, T., Park, G. and Gaertner, A.L. (1997). Formulation of detergent enzymes. In: 
Van Ee, J.H., Misser, O. and Baas, E. (eds). Enzymes in Detergency. 
Marcel Dekker, New York, pp. 299-325. 

Becker, T. (1995). Separation and Purification Processes for the Recovery of Industrial 
Enzymes, Ch. 14 in Bioseparation Processes in Foods, R.K. Singh and 
S.S. H. Rizvi, eds., Marcel Dekker, New York, 1995, pp. 427-445. 
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PRODUCTDATASHEET 



AMBERLITE IRC50 is a synthetic cation 
exchange resin produced in the form of white, 
opaque beads. Its unusually high exchange 
capacityisderivedfromcarboxylicacidgroups. 
Supplied in the hydrogen or "free-acid" form, 
AMBERLITEIRCSOcanbeconvertedreadilyto 
the sodium salt by treatment with a solution of 
sodiumhydroxide.Inthesodiumform,theresin 
undergoesreactions typical of thesalt of aweak 
acidandstrongbase. 

Because of its selectivity for the hydrogen ion, 
anyadsorbedcationcanbe desorbedeasilywith 



a regeneration efficiency approaching 100% by 
treatment with dilute mineral acid. The 
carboxylic functionality and exchange 
selectivities of AMBERLITE IRC50 lead to 
immediate consideration of this ion exchange 
resin in a variety of applications such as the 
neutralisation of strong bases; the recovery of 
metallicions;theisolationandconcentrationof 
antibiotics; basic amino acids, enzymes and 
peptides. 



PROPERTIES 



Physicalform Whiteopaquebeads 

Ionicformasshipped H + 

Totalexchangecapacity [0 >3.0 eq/L(H + form) 

Moistureholdingcapacity N 43to53%(H + form) 

Shippingweight 660g/L 

Particlesize 

Harmonicmeansize {l] 280-7 00pm 

Uniformitycoefficient [0 <2.0 

Finescontent <0.300mm:8.0%max 

Coarsebeads [l1 >1.180mm:5.0%max 

Maximumreversibleswelling H + -> Na + :100%H + -»Ca + :40% 

[l1 Contractualvalue 



SUGGESTEDOPERATINGCONDITIONS 



Maximumoperatingtemperature 

Minimumbeddepth 

Serviceflowrate 

Regenerants 



Concentration (%) 

Flowrate(BV/h) 

Level 



Rinsewaterrequirements 
Serviceflowrate 



*BV(BedVoJume)=Jm3 solutionperm ^ resin 



100°C 
600mm 
8tol6BV*/h 
HClorH 2 S0 4 
2to5 0.5to0.7 
2to8 15to40 
Seetext 
4to7BV 
8tol6BV*/h 
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PH YS I CALSTABI LITY 
EffectofTem pe ratu re 

The rate of exchange and the affinity for 

hydrogen (H + ) increase as operating 
tempera turesareelevated 

Attrition 

Extended field experience has shown that 
AMBERLITE IRC50 has excellent attrition 
resistance. 

CHEMICALSTABILITY 

AMBERLITEIRCSOisstableinthepresenceof 
strongalkalisandacids.aliphaticandaromatic 
solvents. On prolonged contact with certain 
organic solvents, the resin swells to some 
extent, butnodisintegrationof the exchanger 
beadshasbeenobserved. 

OPERATIONALCHARACTERISTICS 

PressureDrop 

The approximate drop in pressure to be 
expected for each metre of bed depth of 
AMBERLITE IRC50 in normal downflow 
operation at various flow rates and 
temperatures is indicated by the data in Figure 
1. 
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H/draulicExpansion 

To ensure proper cleaning and hydraulic 

classificaUonofAMBERLITEIRCSOaftereach 

nner?Hnna! cycle, the bed of resin should be 

backwashedwithwaterforabouttenminutesat 

a flow rate sufficient to effect a minimum of 

50%expansioninbedvolume. 

The hydraulic expansion of the bed during 

backwashing operations is reported as a 

function of the flow rate at various 

tempera turesinFigures2aand2b. 

Values for the calcium and sodium forms are 

usedintheexample . 
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Figure2a: Hydraulic Expansion (Ca) 




12.5 15m/h 



Figure I 



BackwashFlowrate 
Figure 2b: Hydraulicexpansion( Na) 
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EXC HAN G EC APAC I TY 

The total exchange capacity of AMBERLITE 
IRC 50 is attainable only at high pH values. In 
strongly alkaline media, it is possible to utilise 
all of the carboxylic acid groups calculated to 
bepresen tintheresinmatrix . 
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Figure3: Titration curves 



Basic amino acids separations with 
AMBERLITEIRC50 

With AMRRRI TTR TRC50 : the difficulties in 
theionexchangeprocessforbasicaminoacid 
separation can be eliminated. Treatment of 
the carboxylic acid exchanger with an 
appropriatebuffer(sodiumacetate-aceticacid) 
convertstheresintoacombinedsalt-acidform 
sothatcationexchangeoccursatacontrolled 
pH. If the ratio of sodium (salt form) to 
hydrogen (free-acid form) in the exchanger is 
adjustedtogivepHbelowthe isoelectricpoints 
of arginine, Hystidineandlysine.butabovethe 
isoelectric points of the neutral and acidic 
amino acids, only the basic amino will exist as 
cations in solution and will be adsorbed by 
AMBERLITE IRC50, while the other amino 
acids will pass through the resin bed 
unaffected. 

Recovery of miscellaneous substances with 
AMBER LITE I RC50 

The unique properties of AMBERLITE IRC50 
have been exploited further by determining 
the adsorption-elution characteristics of the 
resin inthe recoveryof many ionicsubstances , 
including quinine, nicotine, thiamine, 
adenine, pyridine, hydrazine, ammonia, and 
sodium hydroxide. Both the hydrogen and 
sodium forms were studied in aqueous and 
alcohol solutions. The results of these 
investigations are reported in the following 
tables. 

classifiedbed. 



ORGANICCOMPOUNDS 

The buffering capacity and acid-elution 
efficiency of AMBERLITE IRC50 have been 
demonstrated by applying the exchanger to 
the adsorption and recovery of basic amino 
acids( arginine.histidineandlysine) ;alkaloids 
(nicotine and quinine) ; vitamins (thiamine) ; 
and miscellaneous bases such as adenine, 
pyridine ,hydrazineandammonia. 



BASICAMINOACIDADSORPTION 

Capacity 



AminoAcid 


Column Pre-Treatment 


Leakage% 


g/L 


Histidine 


H-resin 


25 


verylow 


Lysine 


H-resin 


25 


verylow 


Arginine 


H-rein 


25 


verylow 


Histidine 


Columnbuffered — pH5.75 


25 


verylow 


Histidine 


Columnbuffered — pH5.30 


10 


verylow 


Histidine 


Columnbuffered — pH5.0 


5-10 


18 


Histidine 


Columnbuffered — pH4.7 


2-10 


35 


Lysine 


Columnbuffered — pH7.0 


0-3 


120 


Lysine 


Na-resin 


Ca-100 


verylow 


Arginine 


Columnbuffered — pH7.0 


0-2 


150 


Arginine 


Na-resin 


30 




Leucine 


P H4.70buffer 


100 


nil 


GlutamicAcid 


pH4.70buffer 


100 


nil 
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RECOVERYOFMISCELLANEOUSSUBSTANCES 



aridcdi iTciorcni^^ 



Capacity 



Quininesulphate 


Na 


H 2 0 


2 


1320 


Nicotine 


Na 


H 2 0 


100 




Nicotine 


H 


H 2 0 


0-2 


385 


Thaiminehydrochloride 


Na 


H 2 0 


5-8 


53.5 


Thaiminehydrochloride 


Na 


C 2 H 5 OH 


25 




Adenine sulfate 


Na 


H 2 0 


100 




Adenine 


H 


H 2 0 


100 




Pyridine 


H 


H 2 0 


0 


14 


Hydrazine 


H 


H 2 0 


0-2 


51.2 


Ammonia 


H 


H 2 0 


0 


78 


Sodiumhydroxide 


H 


C 2 H 5 OH 


0 


13 



LIMITSOFUSE 

Rohm and Haas manufacturesspecial resins for 
food processing and potable water applications. 
As governmental regulations vary from country 
to country, it is recommended that potential 
users seek advice from their Amberlite 
representative in order to determine the best 
resinchoiceandoptimumoperatingconditions. 

MATERIALSAFETYDATASHEETS 

MaterialSafetyDataSheets (MSDS) areavailable 
for all Amberlite polymeric adsorbents. These 



sheets contain pertinent information that you 

may need to protect your employees and 

customers against any known health or safety 

hazardsassociatedwithourproducts. 

We recommend that you obtain copies of our 

MSDSfromyourlocalRohmandHaastechnical 

representativebeforeusingourproductsinyour 

facilities. We also suggest that you contact your 

suppliers of other materials recommended for 

usewithourproductsforappropriatehealthand 

safetyprecautionsbeforeusingthem. 



AllourproductsareproducedinISO9002certifiedmanufacturingfacilities. 



RohmandHaas/lonExchangeResins-Philadelphia,PA-Tel.(800)RHAMBER-Fax:(215)537-4157 
RohmandHaas/IonExchangeResins-75579ParisCedex12-TeL(33)140025000-Fax:1 4345281 9 

WEBSITE: hxxpjf www.rohmhaas.com/ ionexchange 



ROHM 
iHRfIS 



AMBERLtTE^tradermrkofRohmaTKiHaasCompanypNlacl^p^a, USA 
lonexctorxjeresinsarxl polymeria 
tovvdiichorganicby-prcKductsmustberemovedfor any particular 

use. The user must ensure compliance with all prudent safety standards and regulatory requirements governing the application. Except where specifically 

olherwisestated.RohrnarxlHaasC^pan 

rjurcfc^anypartiailaniseConsuItyourRorim 

sriouidbeharxlledinamaruiertnatwillprev^ 

wilhloriExchangeresins.frc^)erdes^ 

COTtemptatedJ&creusingstrctn^ 

RohmandHaas(^panymakesnowan-anliesdtherexpresse^ 

RohmarKlHaasar&ngoulortisuse.Wenxonimendlteltte 

faanyuseprtortothefratoptimSuggesttonsforusesofow 

publica tkwste^notbeurrierstoodasreconimerKl \nolalk)nofanypalcniuaspermissk)n^ 
arv}HaasCaripaity.MaterialSafetyDataSheetsa^^ 
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